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TOM TAT
Bio cdo trinh bay mot sé két qua nghién ciru gia ¢ ngudn vat lidu dat tai chd bang xi ming tro
bay lam 4o dudng giao thong tai tinh Tay Ninh. Két qua nghién ciru cho thdy khi gia ¢ bang xi ming
tro bay cac gié tri dic trung co hoc cua dit gia c¢6 nhu cudong do chiu nén, cudng do ép ché va mé dun
dan hoi tang 1én dang ké, dap ung dugc yéu cau vé chit luong vt lidu sir dung 1am két cdu 4o dudng,
thay thé cho két cau 4o duong tir d4 dam va dat soi do truyén thong.

ABSTRACT

The paper presents some results of studying on the reinforcement of local soil materials by fly ash
cement to construct road-bed in Tay Ninh province. The research results show that the specific values
of mechanical properties of reinforced soil by fly ash cement, such as compressive strength, tensile
strength and modulus of elasticity, increase considerably. The reinforced materials satisfy
requirements on quality of materials that are used to construct road-bed. The reinforced materials can
be used to subtitute traditonal materials such as rocks and laterite gravel soils.

1. MO PAU diéu kién ty nhién, trong pham vi dia ban tinh

Tay Ninh, cac 16p dit trén mat chu yéu l1a sét

Trong nhitng ndm qua, viéc xay dyng co s& pha va cat pha, loai vét li€u thich hop cho viéc

ha tang ddc biét 1a giao thong duong bO tai tinh ;. 5 310 chdt két dinh vo co. Vi vay, viee
Tay Ninh la mdt muc tiéu quan trong nham nang A . A A AL ARe eoi 1 X
o i i A _ nghién ctu cai tao nguon vat li¢u dat tai cho

cao doi song dan cu va khai thac tiém nang kinh b Lo . A , \ v A 1a
ang xi mang lam nén moéong dudng 1a viéc lam

te cua dia phuong. Tuy nhién, cidc nguon vat liéu ¢6 ¢ nghfa quan trong v& mit kinh t§ — k§ thudt,

truyén thong nhur dd va s6i do dat chat luong gdp phan vao viéc phat trién hé thong giao thong

phuc vu cho xdy dyng 16p mong trong ket ciu duong bd tai dia phuong. Trong bai nay, chung
a0 (.1uorflg 0 :[0 n‘gay carrlg k}lan }Tlen:’ dicu k,len t61 dé cap dén mot sd két qua nghién ciru gia cb
khai thic ngdy cang kho khan. Vi thé, xu huéng dat tai chd bang xi ming tro bay (fly ash) lam 4o

cai tao dat tai cho lam nén mong duong thay the dudmg giao théng néng thon tai khu vc tinh

cac vat li¢u truyén thong dang dugc nghién cliru Téy Ninh.

va tng dung thi diém [1, 3, 4]. Do dic diém cua



2. NQI DUNG NGHIEN CUU

Vit liu thi nghiém

Céc mau dugc chon cho nghién ciru nay gdbm
06 t& hop mau, ky hiéu tir SH 01 dén SH 06, chu
yéu 1a sét pha mau xam, xam vang, trang thai
nta cing dén cung, tinh déo trung binh, dugc
léy & dd sau tr 0,5 dén 1,5m tai cac khu vuc ¢
s6 luong cong trinh giao thong 16n [2]. Cac chi
tiéu co 1y didc trung va thanh phan hoa cua cac
mau nay dugce trinh bay trong cac bang 1 va 2.

Chat két dinh vé co

Chat két dinh vo co dwoc s dung trong
nghién clru ndy la xi mang tro bay cua cong ty
Holcim Viét Nam. Xi ming tro bay 1a hon hop
clia xi mang Portland thong thuong véi chit phu
gia khoang 1a tro bay (fly ash). Tro bay la mot
loai puzolan nhén tao, phé thai min thu duoc tir
viéc d6t chay than nghién & cac nha may nhiét

dién, thanh phén chu yéu la cac oxit cua silic,
nhom, sit, can xi, magie va luu huynh. Ngoai ra,
con c6 mdt lugng than chua chay, khong vuot
qua 6% khdi lugng tro bay. Phu gia tro bay c6
tac dung lam gidm nhiét thuy hda, gidm phan
tang, giam tinh thAm nudc, ting do bén cua bé
tong, dic biét trong méi truong bi an mon. Ddi
voi sét ¢o tinh déo cao s€ lam giam sy co ngot
va nut né trong qua trinh dong ciing. Tuy nhién,
tro bay ciing c6 thé lam cham sy dong két, cimg
hoéa ctia bé tong. Bang 3 va 4 duéi day la cac chi
tiéu cua xi mang va tro bay dung trong nghién
ctru (s lidu do nha san xuét xi miang Holcim
Viét Nam cung cap).

Phuwong phap thi nghiém

Budc 1: Tién hanh xac dinh céc chi tiéu co 1y
dac trung cua mau dit nhu thanh phﬁn hat, khéi
luwong thé tich, do 4m, cac gidi han Atterberg...,
va thi nghiém dam nén tiéu chuan.

Bang 1: Két qua phan tich thanh phan héa

) - Thanh phan héa hoc (%)
STT | So hiéll mau SiO, TiO, AL O3 Fe,0; MKN >
1 SH 01 88,26 0,46 6,17 1,17 2,31 98,37
2 SH 02 87,66 0,51 7,13 1,51 2,54 99,35
3 SH 03 91,87 0,72 4,02 1,42 1,49 99,43
4 SH 04 89,00 0,50 591 0,80 2,23 98,44
5 SH 05 86,48 0,73 7,98 1,30 3,33 98,82
6 SH 06 84,64 0,61 8,51 2,41 3,39 99,56
Béng 2: Céc dic trung chi tiéu co 1y cia dat
Pon vi S6 hi¢u miu thi nghiém

STT Chi tiéu SHO1 |[SHO02 [SHO03 |SHO04 | SH05 | SH 06

1 Ham lugng hat san % - - - - - 5,3
2 | Ham luong hat cat % 66,9 62,5 69,1 652 | 454 51,7
3 | Ham luong hat byi % 11,5 12,4 15,4 156 | 249 14,5
4 | Ham lugng hat sét % 21,6 | 251 15,5 192 | 29,7 28,5
5 | Khbi lugng thé tich, y g/em’ | 1,69 1,72 2,00 1,68 1,70 1,69

6 | D6 am tu nhién, W % 5,6 7,0 11,5 6,0 5,0 6,0
7 | Hé s rong, e 0,681 | 0,677 | 0,497 | 0,703 | 0,667 | 0,698

8 | Chi s deo, I, % 11 12 8 9 12 13
9 | Po 4m tot nhat, W, % 12,40 | 10,11 | 8,85 9,71 11,80 | 10,03

Khoi lwong thé tich dat

10 | kho 16m nhét, Ya. max g/em® | 2,035 | 1,945 | 2,088 | 1,983 | 1,983 | 1,945




Bang 3: Cac chi ti€u co ly cia xi ming va tro bay

STT Chi tiéu Pon vi Xi ming Holcim Tro bay (fly ash)
1 D0 min trén sang 0,08mm % 1,1
2 D9 min trén sang 0,045 % 6,57 18,76
3 Bé mit riéng don vi cm’/g 3820
4 Luogng nudc ti€u chuin % 27,6
5 | Thoi gian bit dau ninh két Phut 155
6 | Thoi gian két thiic ninh két Phut 185
7 Cuong do nén, 3 ngay MPa 39,4
8 Cuong do nén, 7 ngay MPa 47,9
9 Cuong d0 nén, 28 ngay MPa 54,0
Béng 4: Thanh phan hoa hoc clia xi ming va tro bay
Thanh phan héa hoc, %
STT Vit liéu Si0, | ALO; | Fe,0O4 CaO MgO SO; K,O Na,O
1 |Ximang Holcim 18,67 4,56 2,94 62,72 1,76 2,32 0,54 -
2 |Tro bay (fly ash) 41,00 | 23,10 | 11,20 6,30 3,20 - 0,61 0,98

Budc 2: Tién hanh dic méu thi nghiém & do
am t6i wu dé xac dinh cac chi tiéu co hoc cua
mau chua gia ¢ nhu cuong d6 khang nén R, do
bén ép ché R.., mo dun dan hdi Eg, va CBR.
Céc két qua thi nghiém nay s& 1a co s dé so
sanh voi cac mau dugc gia cb.

Budc 3: Tron mau dét can gia cd voi xi ming
tro bay, ham lugng xi mang tro bay dugc chon
lan luot 14 4, 6 va 8% so v6i khdi luong dét kho.
Do 4m khi tron duge thye hién & do 4m i wu.
Pam nén theo phuong phap AASTO T180-90.
Mau duoc bao dudng va thi nghiém & cac ngay
tudi 7, 14, 28 va 28 ngay sau khi ngdm nudc 4
ngdy. Céac chi tiéu thi nghiém gidng nhu mau
chua gia cb. Ngoai ra, con tién hanh thi nghiém
bdo hoa — sdy kho theo TCN 59 — 84 véi 5 chu
ky va 12 chu ky dé xac dinh d6 6n dinh d6i voi
nudc va nhiét.

Két qua thi nghiém

Két qua thi nghiém thé hién trong cic bang 5
+ 8 cho thay tmg v6i mdi loai dat khi ham luong
xi mang tro bay tang thi cuong d6 khang nén,
cuong d6 ép ché va mé dun dan hoi cua dat déu
tang.

Dbi véi miu SH 03, trong khoang giai doan

dau, tng voi thoi gian tir bao dudng tir 0 dén 7
ngdy cac dic trung co hoc ctia mau gia ¢b xi
ming tro bay gia ting rat nhanh so voi mau chua
gia cb: cuong do chiu nén ting tir 40,6 —
186,5%; cuong do ép ché tang tir 50,4 — 260%;
mo dun dan hoi ting tir 52,2 — 129,4%, tiy
thuéc vao ham lugng xi mang tro bay. Ham
lugng xi mang tro bay cang tang thi cac gia tri
dac trung co hoc cang tang. Trong cac khoang
thoi gian tir 7 dén 14 ngay va tir 14 dén 28 ngay,
cac gia tri ddc trung co hoc cua dat ciing ting,
tuy nhién, tdc do tang cham dén, dao dong trong
khoang trén dudi 10%. Ung v6i ham lugng xi
miéng tro bay 1a 8% tai thoi diém bao dudng 28
ngay, cuong d chiu nén tang 3,2 lan, cuong do
ép ché ting 4,7 1an va md dun bién dang ting
2,5 1an so v6i miu chua gia cd. Ngoai ra, cac két
qua thi nghiém cho thay ham luong sét trong dét
cling anh huong dén sy gia ting cac gia tri dic
trung cua dat duge gia ¢, ham lugng sét trong
dat cang cao thi cac gia tri dic trung co hoc ctia
mau gia cd cang giam.

Dé danh gia anh hudng cua nude dén do bén
ctia dat gia cb, cac mau sau khi bao dudng 28
ngay dugc tiép tuc ngdm bio hoa trong nudc véi
thoi gian 4 ngay, sau do tién hanh thi nghiém
cac chi tiéu co hoc. Céac két qua thi nghiém cho



tha"iy cac gia tri cuong do chiu nén, do bén ép
ché va md dun dan hoi cia dat gia cb déu giam
nhung khéng 16n, khoang trén dudi 10% so voi
mau dugc bao dudng 28 ngay. Dbi v6i miu gia
¢d 4% xi mang tro bay (SH 03), sau khi bao
dudng 28 ngay va ngdm bao hoa nudc 4 ngay
cuong do chiu nén giam 10,46%, do bén ép ché
giam 10% va mo dun bién dang giam 10,5% so
v6éi mau bao dudng 28 ngay, trong khi do, voi
méu gia c¢6 8% xi ming tro bay cuong d6 chiu
nén giam 10%, do bén ép ché giam 10,6% va
moé dun bién dang giam 7,4%.

Déi véi mau SH 05 cac thi nghiém ciing cho

két qua twong tu.

Pé danh gia anh hudng bét loi cia thoi tiét
dén d6 bén cua dét gia ¢d, cac miu sau khi bao
dudng 28 ngay dem ngam bio hoa — sdy kho 5
va 12 chu ky dé xac dinh do ton that khoi lugng,
d6 hut nuée va cuong d6 khang nén cia miu dét
gia cd. Két qua thi nghiém cho thiy trong diéu
kién sdy kho — bio hoa 5 chu ky va 12 chu ky
cac két qua chénh léch khong 16n, do ton that
khdi lugng rat thap, khoang 0,61 dén 0,65%, do
hat nuée 0,87 — 1,03% va cuong d0 chiu nén
giam khoang 12,6 dén 16,3% (bang 8).

Bang 5: Két qua thi nghiém mé dun dan hdi cua dit gia cd

) Mb dun dan hdi (kG/em?) @ng véi cap
hig“ T6 hop miu gia co ap lwc nén 3 kG/cm’ sau thoi gian bao dudng
mau 7 ngay 14 ngay 28ngdy | 28 (4n)*

Mau gia c¢b 4% xi mang tro bay 8077 8773 9338 8354

Q Mau gia c6 6% xi ming tro bay 9267 9993 10610 9530

5} Mau gia c¢6 8% xi mang tro bay 12175 12712 13317 12330
Mau chua gia cb 5307
Mau gia c¢b 4% xi mang tro bay 6666 7804 8666 7754
Y Mau gia c¢b 6% xi mang tro bay 8217 9284 9876 9010
a Mau gia c¢b 8% xi mang tro bay 10134 11738 12321 11056
Mau chua gia cb 4547
Ghi chii: 28 (4n)* — Mdu dwoc thi nghiém sau khi bao dwéng 28 ngay va ngam 4 ngay.
Bang 6: Két qua thi nghiém cudng d6 chiu nén cua dat gia cb

S6 Cuwong dd chiu nén (kG/cm?)
hi¢u T6 hop miu gia cb sau thoi gian bao dudng
mau 7 ngay l4ngay | 28ngay | 28 (4n)*

Mau gia c¢6 4% xi mang tro bay 33,02 39,36 42,54 38,09
8 | Méu gia ¢b 6% xi ming tro bay 49,52 57,14 60,95 55,24
a Mau gia c¢6 8% xi mang tro bay 67,30 74,28 76,19 68,57
Mau chua gia cb 23,49
Mau gia c¢6 4% xi mang tro bay 27,30 31,75 34,29 30,48
S Mau gia cb 6% xi mang tro bay 34,92 45,08 48,25 43,49
a Mau gia cd 8% xi mang tro bay 59,68 64,76 71,11 64,13
Mu chua gia c6 20,95
Ghi chit: 28 (4n)* — Mdu diege thi nghiém sau khi bao didng 28 ngay va ngam 4 ngay.




Béng 7: Két qua thi nghiém cuong do ép ché cua dt gia cb

S6 Cuwong dd ép ché (kG/cm?)
hif;’“ T6 hop miu gia co sau thoi gian bao duwong
mau 7 ngay 14 ngay 28ngay | 28 (4n)*
Mau gia c6 4% xi méng tro bay 3,76 4,81 5,01 4,51
S Mau gia c6 6% xi ming tro bay 6,76 7,91 8,97 8,01
5 Mau gia c¢b 8% xi mang tro bay 9,01 11,00 11,77 10,52
Mau chua gia cb 2,50
Mau gia cb 4% xi méng tro bay 3,00 4,01 4,93 4,26
Y Mau gia c6 6% xi ming tro bay 4,51 6,51 7,76 7,01
5 Mau gia c¢b 8% xi mang tro bay 7,01 8,51 9,76 8,76
Mau chua gia cb 2,25
Ghi chii: 28 (4n)* — Mdu diege thi nghiém sau khi bao duong 28 ngay va ngdm 4 ngay.

Bang 8: Két qua thi nghiém mau dat gia c6 ing v6i 5 va 12 chu ky bao hoa — siy kho

SO chu T4 hop miu gia cb Do ton that D hit Cuimg df_
ky TN khoi lwgng (%) | nuwde (%) | nén (kG/em”)
Mau gia cd 4% xi mang tro bay 0,64 1,01 29,15
S Miu gia c6 6% xi ming tro bay 0,62 0,92 42,18
Mau gia c6 8% xi mang tro bay 0,60 0,87 62,11
Maiu gia c6 4% xi ming tro bay 0,65 1,03 28,69
12| MAu gia ¢b 6% xi mang tro bay 0,63 0,94 41,33
Mau gia c6 8% xi ming tro bay 0,61 0,89 60,46
3. KET LUAN 4. Ngubdn dat tai chd & Tay Ninh khi gia c6 voi
1. Két qua thi nghiém cho thdy khi gia cb xi mang tro bay dép {mg duoc yéu cau vé

ngudn vat lidu dat tai chd bang xi mang tro
bay céc gia tri dic trung co hoc cua dat gia
cd (cuong dd chiu nén, do bén ép ché va mo
dun dan hdi) dat cao, ting ty 1& thudn voi
ham lugng xi mang tro bay.

Trong diéu kién ngdm bdo hoa cac gia tri
dic trung co hoc cua dat gia cd déu giam
nhung khong 16n, va cac gia tri dat duogc
van rat cao.

Két qua thi nghiém trong diéu kién ngam
bdo hoa — sdy khé 5 chu ky va 12 chu ky
cho thiy cac yéu t6 bét loi cua thoi tiét anh
huong khong déang ké dén do bén cua dat
gia cb.

chat luong vat liéu st dung lam két ciu 4o
duong [5], thay thé cho két ciu 4o dudng tir
da dam va dat soi do truyén thong.
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